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(54) Expanctable fixing tape 

(57) Disclosed are an expandable fixing tape (1) 
conrprising a base material composed of an expandable 
portion (B) and a substantially non-stretchabie portion 
(A1 .A2). and a fixing means (2) provided on at least one 
non-stretchable portion which is present at one end of 
the base material, wherein the expandable portion 
exhibits a load of not more than 5.0 1^5 mm at 200% 
expanding and a permanent set of not less than 30% 
under the condition of 200% expancfing, and the sub- 
stantially non-stretchable portion has a ductility of less 
than twice under a load of not more than 0.5 kg/25 mm 
and a base material conrposed of an expandable por- 
tion, which 18 a thin layer portion having a thin thickness, 
at the central portion in the lengthwise direction and 
8id3stantially non-stretchable portions, which are thick 
layer portions having a thick thickness, at both the end 
portions (A1,A2). a fixing means (12) provided on at 
least one non-stretchable portion which is present at 
one end of the base material, wherein the expandable 
portion can be expanded to the length of at least three 
times under a load of 1 .5 kg/25 mm and has a perma- 
nent set of at least 30% under the condition of 200% 
expanding, and the thickness of the expandable portion 
is not more than 90% of the thickness of the non- 
stretchable portion. These tapes can be easily 
expanded by a weak force at use and are very practical 
and easily usable, and are suitably used for packaging 
bags, boxes, etc. or for treating sanitary articles used. 
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Description 

FIELD OF THE INVENTION 

5 The present invention relates to an expandable fixing tape which is suitably used, for example, tor packaging bags, 
boxes, etc.. a after using, for example, sanitary articles such as a paper diaper, a sanitary napkin, etc., for treating 
these sanitary articles by rounding and fbdng them. 

BACKGROUND OF THE INVENTION 

Hitherto, as a fixing tape for, for example, paper diapers, etc., various pressure-sensitive adhesive tapes whteh con- 
stitutes a folded Z form as disclosed, e.g.. in JP-B-58-30401. JP-B-52-47769. and JP-B-1-56163. (The term "JP-B" as 
used herein means an "examined published Japanese patent application.) 

Since these pressure-sensitive adhesive tapes are not of a type of expanding at using, there are prot)lems that 
1$ when, for example, a used diaper, etc.. is treated by rounding, the rounded diaper, etc., cannot be sufficiently fixed with 
the conventional pressure-sensitive adhesive tape and the tape comes off owing to a short lengtti of the tape or since 
the tape is not e)q)anded by strongly pulling tiie tape, the pulling force is transmitted as it is to tiie article, whereby the 
end portion of the tape fixed to the article is released. 

20 SUMMARY QF THE INVENTTION 

The present Invention has been made for solving tiie problems described above and the object of tiie present 
invention is to provide an expandable (expansible) fixing tape which can be easily expanded by a weak force at use. the 
expanded portion being substantially reluctant to shrink, and is very practical and easily usable. 
25 That is, according to an aspect of the present invention, there is provided an expandable fixing tape comprising: 
abase material composed of an expandable portion and a substantially non-stretchable portion, and 
a fixing means provkied on at least one non-stretohable portion which is present on at least one end of the base 
material. 

wherein the expandable portion exhibits a load (tension) of not more tiian 5.0 kg/25 mm when it is subjected to 
30 200% expanding and a permanent set of not less tiian 30% under tiie condition of 200% expanding, and 

tiie substantially non-stretchable portion has a ductility of less tiian twice under a load of not more than 0.5 kg/25 

mm. 

Also, according to anottier aspect of the present invention, tiiere is provided an expandable fixing tape comprising: 
a base material composed of an expandable portion, which is a tiiin layer portion having a thin thickness, at tiie 
35 central portion in tiie lengtiiwise direction and SLdE)stantially non-stretohable portions, which are tiiick layer portions hav- 
ing a tiiick tiiickness, at botii tfie end portions. 

a fixing means provided on at least one non-stretchable portion which is present on at least one end of the base 
material, 

wherein the expandable portion can be expanded to the length of at least three times under a load of 1 .5 kg/25 
40 mm and has a pemianent set of at least 30% under the condition of 200% expanding, and 

the thickness of tiie expandable portion is not more than 90% of the tiiickness of tiie non-stretchable portion. 
The terminofogy "200% expanding of the expandable portion" as used herein means that tiie expandable portion 
is expanded to have the length tiiree times the initial length of the expandable portion, and the terminology "ductility" as 
used herein means ttie ratio (times) of ttie length after expansion to the initial lengtii. 

45 

BRIEF DESCRIPTION QF THE PRAWINQ8 

Fig. 1 is a cross sectional view showing an embodiment of the fixing tape of tiie present invention, 
Fig. 2 is a schematic view at unfokiing the fixing tape of Fig. 1 , 

so Fig. 3 is a cross sectional view showing other embodiment of tiie fixing tape of tiie present invention. 

Fig. 4 is a cross sectional view showing still otiier embodiment of the fixing tape of the pr^ent invention, 
Rg. 5 is a cross sectional view showing still otiier embodiment of tiie fixing tape of tiie present invention, 
Rg. 6 is a cross sectional view showing still otiier embodiment of the fixing tape of tiie present invention, 
Rg. 7 is a cross sectional view showing still otiier embodiment of ttie fixing tape of tiie present invention, 

55 Fig. 8 is a cross sectional view showing still otiier embodiment of the fixing tape of the present invention, 
Rg. 9 is a cross sectional view showing still otiier embodiment of the fixing tape of ttie present invention. 
Fig. 10 is a cross sectional view showing still otiier embodiment of the fixing tape of the present invention. 
Fig. 11 is a schematic view showing an using mode of the fixing tape of ttie present invention. 
Rg. 12 is a cross sectional view showing still ottier embodiment of the fixing tape of ttie present invention. 
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Fig. 13 is a cross sectional view showing still other embodiment of the fbdng tape of the present invention. 
Fig. 14 is a cross sectional view showing still other embodiment of the fixing tape of the present invention. 
Rg. 15 is a schematic view at unfolding the fixing tape of Rg. 14, 

Fig. 16 is a cross sectional view showing still other embodiment of the f bdng tape of the present invention. 
5 Fig. 1 7 is a cross sectional view showing still other embodiment of the f ixing tape of the present invention. 

Fig. 18 is a cross sectional view showing still other embodiment of the fixing tape of the present invention. 

Rg. 19 is a cross sectional view showing still other embodiment of the fixing tape of the present invention, 

Rg. 20 is a cross sectional view showing still other embodiment of the fixing tape of the present invention, 

Fig. 21 is a cross sectional view showing still other embodiment of the fixing tape of the present invention, 
10 Rg. 22 is a cross sectional view showing still other embodiment of the fixing tape of the present invention. 

Rg. 23 is a partially enlarged cross sectional view showing the bonded portion of the base material of the fixing 

tape of the present invention, 

Fig. 24 is a partially enlarged cross sectional view showing other embodiment of the bonded portion of the base 
material of the fixing tape of the present invention, 
15 Fig. 25 is a partially enlarged cross sectional view showing still other embodiment of the bonded portion of the base 
material of the fixing tape of the present invention. 

Fig. 26 is a schematic view showing a using mode of the fixing tape of the present invention, 
Rg. 27 is a schematic view showing other embodiment of a using mode of the fixing tape of the present invention. 
Fig. 28 is a schenriatic view showing still otiier embodiment of a using mode of ttie fixing tape of tiie present inven- 
20 tion. 

Fig. 29 is a schematic view showing still otiier embodiment of a using mode of tine fixing tape of the pr^ent inven- 
tion, and 

Fig. 30 is a schematic view showing still otiier embodiment of a using mode of the fixing tape of the present inven- 
tion. 

26 

DETAILED DESCRIPTION OF THE INVENTION 
Then, the present invention is described in detail. 

First various embodiments of the fixing tape of the present invention are explained based on the accompanied 
30 drawings. 

Rg. 1 is a cross sectional view showing an embodiment of the expandable fixing tape of the present invention and 
a base material 1 . of which botii the end portions are substantially non-stretchable portions A1 and A2, and tiie central 
portion is the expandable portion B, is folded two times at the expandable portion B to be consti'ucted into a Z-form. On 
the inside surliace of A1 and on the outside surface of the non-stretchat)le portion A2 is formed each of pressure-sen- 

35 sitive adhesive layers 2 as the fixing means, and on the outside surface of the non-stretchable portion A1 and on tiie 
surface of the expandable portion B facing the pressure-sensitive adhesive layer 2 of tiie inside surface of the non- 
stretchable portion A1 is formed each of the releasing agent layers .3. Furttiermore, between the expandable portion B 
and the inside surface of the non-stretchable portion A2 is formed a temporary joining means J (descn'bed belowO for 
temporarily connecting them for maintaining tiie Z-type form. 

40 In tiie emtxxliment of Fig. 1 . the fixing means formed on the outside surface of the non-stretchable portion A2 is 
necessary for fixing one end of tiie fixing tape to an adherend. As such a fixing means, ttie pressure-sensitive adhesive 
layer 2 as shown in Rg. 1 is preferably used, but, otiier fixing means such as an adhesive or a hook-form fastening 
object can be employed depending on the form or kind of tiie adherend. 

Also, in tiie embodiment of Rg. 1 , the re-peelable fixing means composed of tiie pressure-sensitive adhesive layer 

45 2 is provided on the inside surface of the non-stretchable portion A1 . There are some cases where such a fixing means 
is unnecessary according to tiie using rnodie (for example. Rg. 28). Not only the pressure-sensitive adhesive layer 2 but 
also otiier means such as an adhesive or a hook-form fastening object can be employed as the fixing means depending 
on the form or kind of the adherend. 

Fig. 2 is a schernatic view showing a state of unfolding and expanding tiie fixing tape of Fig. 1 at using the fixing 

so tape, and for example, by pulling tiie non-stretchable portion A1. the tenporary joining means J is released to unfold 
the Z-form and by further pulling the non-st'etchat)le portion A1 , the exparxiable portion B can be expanded to a nec- 
essary length to fix the non-stretchable portion A1 onto an adherend. 

The expandable portion B is necessary for prolonging tiie total length of the fixing tape (at least two times) to sur- 
round an article witii tiie tape and to fix tiie tape onto the article. It is preferred tiiat tiie expandable portion B is 

55 expanded by a weak force at use for the purpose of reducing a stress, which is caused by pulling witti a hand, l>y 
expanding of the tape, preventing one end of the fixing tape previously fixed to an article from being released, and 
reducing a stress caused by a fittie expansion of the article after rounding the article. Specifically, it is desirable that 
when tiie expandable portion is sutijected to 200% expanding at 23*^0, tiie load is not more than 5.0 kg/25 mm and par- 
ticularly not more tiian 3.0 kgy25 mm. When tiie expandable property of the expandable portion B is outside ttie forego- 
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seal or an adh^lve, a non-stretchabie materia) 4 is laminated on one end portion of the expandable portion B to form 
a non-stretchabie A2. whereby a base material is constituted, and the expandable portion B is folded two times to con- 
stitute a Z-fbrm. On the outside surfeoe (the non-stretchable material side 4) of the non-stretchaUe portion A2 is formed 
a pressure-ser^itive adhesive layer 2. Also, on the inside surtece of the non-stretchable portion A1 is fonmed a fixing 

5 means composed of a fastening hook. 

Fig. 9 shows a f ixing tape wherein a base material 1 , in which both the end portions thereof are substantially non- 
stretchable portions A1 and A2 and the central portion thereof is an expandable portion B, is no folded, and on the non- 
stretchable portion A1 is fomned a re-peelable pressure-sensitive adhesive layer 21 for temporarily joining to an article. 
The fixing tape can be temporarily stuck before use by the rei)eelable pressure-sensitive adhesive layer 21 and at use. 

10 the tape is release and can be re-adhered. Also, a pressure-sensitive adhesive layer 22 for previously fixing to an arti- 
de is formed on the non-stretchable portion A2. . . 

In Rg. 10, a base material is composaJ of an expandable portion B formed by a stretch film 7 as the central portion 
and substantially non-stretchable portions A1 and A2 composed of a composite of the stretch film 7 and non-stretcha- 
ble films 8 at both the end portions thereof, on one surface of each of the non-stretchable portions A1 and A2 is formed 

IS each of pressure-sensitive adhesive layers 2 and on each of the other surfaces is formed each of releasing agent layers 
3. Furthermore, on the pressure-sensitive adhesive layer 2 of the non-stretchable portion A1 is fonned a release tape 
C composed of a base material 9 having formed on one surface thereof a releasing agent layer 10 and on the other 
suriace a pressure-sensitive adhesive layer 1 1 such that the pressure-sensitive adhesive layer 2 of ttie fixing tape of the 
present invention is in contact with the releasing agent layer 10 of the release tape C. As shown in Fig. 11. such a 

20 release tape C is for protecting the surface of the pressure-sensitive adhesive layer 2 of the non-stretchatsie portion A1 
until the use of the fixing tape, and the release. tape C can be fixed to an article D via tiie pressure-sensitive adhesive 
layer 1 1 together witii the fixing tape of the present invention. 

In Rg. 1 2. a release tape C as in the release tape C in Rg. 1 0 has almost tiie same length as a base material 1 so 
that the pressure-sensitive adhesive layer 2 of tiie non-stretchable portk>n A2 can be protected. On the portion of tiie 

25 release tape C. which is brought into contact with tiie pressure-sensitive adhesive layer 2 of tiie non-stretchable portion 
A1 is formed a releasing agent layer 10 such that the pressure-sensitive adhesive layer 2 can be re-peeled, while no 
releasing agent is formed on the portion which is brought into contact witti the pressure-sensitive adhesive layer 2 of 
the non-stretchable portion A2 to contact and fix the portion to tiie pressure-sensitive adhesive layer 2. 

By employing the construction, there is an effect tiiat tiie step gap in the case of winding the fixing tape of tiiis inven- 

30 tion together witii the release tape C in a roll form can be absorbed. 

Rg. 13 is a cross sectional view showing still other emkxxtiment of tiie expandable fixing tape of the present inven- 
tion, wherein botii the end portions of a urethane-made nonwoven fabric 12 as an expandable portion B are impreg- 
nated witii a non-stretchable material 13 such as, for example, an etiiylene-vinyl acetate copolymer to form substantially 
non-stretchable portions A1 and A2 as both the end portions, and each of pressure-sensitive adhesive layer 2 is fomied 

35 at the non-stretchak)le portions A1 and A2. 

Fig. 14 is a cross sectional view showing still other embodiment of the expandable fixing tape of tiie present inven- 
tion, wherein a base material 1 conposed of substantially non-stretchable portions A1 and A2, which are tiiick layer 
portions, at both the end portions in the lengthwise direction and an expandable portion B, which is a tiiin layer portion 
at tiie central portion between the non-stretchable portions, is folded two times near tiie boundary between tiie expand- 

40 able portion B and tiie non-stretchable portion A1 and near tiie boundary between tiie expandable portion B and tiie 
non-stretchable portion A2 to constitute a Z-form. On tiie inside surface of the non-stretchable portion A1 and on tiie 
outside surface of tiie non-stretchable portion A2 is formed each of pressure^ensitive adhesive layers 2 as fixing 
means, and on the outside surface of tiie non-stretchat^le portion A1 and on the surface of the expandat>ie portion B 
facing the pressure-sensitive adhesive layer 2 formed at the inside suriiace of the non-sti^etchal^le portion A1 is formed 

45 each of releasing agent layers 3. Furthermore, a tenporary joining means J (descrO^ed below) for temporarily joining 
tiie expandable portion B to tiie inside surface of tiie non-stiretchable portion A2 for maintaining tiie Z-form is formed on 
tiie inside surface of the non-stretchable portion A2. 

In Rg. 1 4, tiie fixing means formed on tiie outside surface of the non-stretchable portion A2 is necessary for fixing 
one end of the fixing tape to an adherend and the pressure-sensitive adhesive layer 2 as shown in Fig. 14 is preferably 

so used, but such a fixing means is no limited to a pressure-sensitive adhesive layer and according to tiie kind of the adher- 
end, ottier fixing means such as, for example, an adhesive or a hook-form fastening object can be employed. 

Also, in Rg. 14, tiie embodiment of having tiie f ixing means for re-peeling, which is composed of the pressure-sen- 
. sitive adhesive layer 2 on tiie inside surface of tiie non-sti-etchable portion A1 , is illustrated. But. not only the pressure- 
sensitive adhesive layer 2 but also otiier means such as an adhesive or a hook-form fastening object can be enplpyed 

55 depending on the form or kind of an adherend. 

Rg. 15 is a schematic view showing tiie state of unfolding the fixing tape of Rg. 14 at use. For example, by pulling 
the non-stretchable portion A1 , the temporary joining means J is released to unfold tiie Z-form and by further pulling tiie 
non-stretchable portion A1 . tiie expandable portion B is expanded to a necessary lengtii and can be fixed to an adher- 
end witii the pressure-sensitive adhesive layer 2. 
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The expandable portion B is necessary for prolonging the total length of the fixing tape to surround an article with 
the tape and to fix the tape onto the artida It is pretended that the expandaUe portion B is expanded t3y a weak force at 
use for the purpose of reducing a stress, which is caused by pulling with a hand, by expanding of the tape, preventing 
one end of the fixing tape previously fixed to an article from being released, and reducing a stress caused by a little 
5 expansion of the article after rourtding the article. Specifically, it is prefenred that the fixing tape can be expanded to the 
length of at least three times under a load of 1 .5 Kg/25 mm and at 23''C. If the expandable property of the esqsandable 
portion B is less than tiiree times, there is a fault that a large force becomes required for expanding tiie tape to a definite 
loigth, whereby one end of tiie fixing tape previously f ixed is released, tiie fixing tape is reluctant to expand and is reluc- 
tant to use. 

10 Furthermore, for the purpose of treating (wasting) an article having ttie various circumferences by surrounding it 
witti tiie fixing tape, freely controlling tiie total lengtti of tiie fixing tape with a hand, or restraining expansion of tiie article 
after the f bdng tape was fbced onto the article. *rt is preferred that the expandable portion B is not shrinked too much after 
being expanded and tiie expandable portion B does not shrink to tiie original lengtii after releasing the force. Specifi- 
cally, It is desirable tiiat tiie permanent set (at 23"C) at 200% expanding of tiie expandable portion B is at least 30%. 

IS and particularly at least 50%. After expanding, if the expandable portion B largely shrinks to tiie original state, tiie 
shrinking force is large, whereby tiiere occurs a fault that tiie end portion of the fixing tape previously fixed to an article 
or tiie portion of fixing an article after rounding is released. However, the occuning of a llttie shrinkage is rather prefer- 
able in the point of capable of rounding an article in a strained state. 

Also, since a fixing means such as a pressure-sensitive adhesive layer, an adhesive layer, a fastening object (hook- 

20 form object), etc., is formed on tiie substantially non-stretchable portions A1 and/or A2 for fixing an article tiiereto. if tiie 
expansion tiiereof is large, ttiere is a possibility that tiie fixed portion is released by expanding, it is preferred tiiat the 
non-stretchable portion is substantially reluctant to expand and it is desirable that tiie non-stretchable portions have tiie 
ductility only of less tiian 2 times and particularly less than 1 .5 times under the load of 1 kg/25 mm. However, tiie occur- 
rence of a little expansion is preferred in tiie point tiiat the concentiBtion of stresses in the bonded portion of the expand- 

2S able portion and tiie non-stretchable portion is absorbed by the little expansion of tiie non-stretchable portion, whereby 
the sti-engtii can be retained. 

Also, in tiie present invention, as shown in Rg. 15, for easily and smoottily expanding tiie expandable portion B and 
also prolong tiie total lengtii of the fixing tajse t>y the expansion of tiie expandable portion B and sunround an article with 
the tape and fixing, it is preferred that tiie thickness of tiie expandable portion B, which is tiie central portion in the 

so lengthwise direction of tiie base material is ttiinner tiian the thickness of the non-stretchable portions A1 and A2 at botii; 
the end portions. Specifically, it is preferred tiiat the tiiickness of the expandable portion B, which is tiie tiiin layer por- 
tion, is not more than 90%, and more preferably not more tiian 70% of tiie thickness of the substantially non-stretohable*. 
portions A1 and A2, which are thick portions. 

If the thickness of tiie expandable portion B is over 90% of tiie tiiickness of tiie non-sti'etchable portions A1 and A2,; 

35 at expanding tiie fixing tape to a desired length, not only tiie expandable portion B but also tiie non-sti'etchable portions 
A1 and A2 are expanded, whereby the tape becomes reluctant to fix an article and the fixed portfon is released. . . 

There is no particular restriction on the thickness of each portion if the thickness satisfies tiie foregoing condition 
but It Is preferred that the thickness of the non-sti-etohable portion is from about 40 to 300 fim and tiie tiiideiess of the 
expandable portion is from about 30 to 280 |xm from the point that the fixing tape can be long wound in a roll form. 

40 Fig. 1 6 is a cross sectional view showing still other embodiment of tiie expandable fixing tape of tiie present inven- 
tion, wherein a base material composed of substantially non-stretohabte portions A1 and A2 having a thick tiiickness at 
botii the end portions and an expandable portion B having a thin tiiickness at the central portion between tiie non- 
stretohabie portions is folded once at the expandable portion B to constitute a U-form. On tiie inside surface of the non- 
stretchable portion A1 and the outside surface of the non-stretohable portion A2 is formed each of pressure-sensitive 

45 adhesive layers 2 and on the outside surfece of the non-stretchable portion A1 and on the inside surface of the non- 
stretchable portion A2 is formed each of releasing agent layers 3. 

Fig. 17 is a cross sectional view showing still other embodiment of tiie expandable fixing tape of tiie present inven- 
tion, wherein a base material composed of substantially non-stretohable portions A1 and A2 having a thick tiiickness at 
botii tiie end portions and an expandable portion B having a thin tiiickness at the central portion between the non- 
50 stretchable portions is folded at the end portion of the non-sti^etchable portion A2 to constitute a V-fbrm. On the inside 
surface of the non-stretchable portion A1 and the outside surface of the non-sti'etchat>!e portion A2 is formed each of 
pressure-sensitive adhesive layers 2 and on the outside surface of the non-stretohable portion A1, on the outside sur- 
fece of the expandable portion B, and on a part (tiie surface facing the pressure-sensitive adhesive layer 2 formed at 
the inside surface of the non-stretchable portion A1) of the inside surfece of tiie non-stretchable portion A2 is fonfned 

55 each of releasing agent layers 3. 

Rg. 1 8 Is a cross sectional view showing still other embodiment of tiie expandable fixing tape of tiie present inven- 
tion, wherein a base material composed of substantially non-stretohable portions A1 and A2 having a ttuck thickness at 
botii tiie end portions and an expandable portion B having a thin tiiickness at the central portion between tiie non- 
stretchable portions is folded at the end portion of the non-sti^etchable portion A1 to constitute a V-form. On the inskJe 
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surface of the non-skretchable portion A1 and on the outside surface of the non-stretchable portion A2 is formed each 
of pressure-sensitive adhesive layers 2 and on the inside surface of the expandable portion B and on the inside surface 
of the non-stretchable portion A2 Is fbrmed each of releasing agent layers 3. 

Fig. 19 is a cross sectional view showing stiil other embodiment of the expandable fixing tape of the present invent- 

5 ing» wherein a base material composed of substantially non-stretchable portions A1 and A2 having a thick thickness at 
both the end portions and an expandable portion B having a thin thickness at the central portion between the non- 
stretchable portions is folded once at the expandable portion B to constitute a V-form. On the inside surface of the non- 
stretchabte portion A1 and on the out^de surface of the non-stretchable portion A2 is formed each of pressure-sensitive 
adhesive layers 2. on the outside surface of tiie non-stretchable portion A1 and on the inside surface of the non-stretch- 

10 able portion A2 Is formed each of releasing agent layers 3, and further a pinching piece 5 for improving pinching prop- 
erty of the fixing tape is fbrmed at the tip of the Inside surlace of tiie non-stretchable portion A1 . 

Fig. 20 is a cross sectional view showing still other embodiment of the expandable f ixing tape of the present inven- 
tion and tine tape is composed of a t>ase material wherein both the end portions in tiie lengtiiwise direction are si^stan- 
tially non-stretchable portions A1 and A2 having a thick tiiickness and the central portion between tiie non-stretchable 

15 portions is an expandable portion B having a thin tiiickness. On one surface of the non-stretchable portion A2 is fbmied 
a pressure-sensitive adhesive layer 2 for fixing to an article and on one surlace of the non-stretchable portion A1 is 
formed a re-peeiable pressure-sensitive adhesive layer 6 for temporarily joining the tape to an article. On the other sur- 
faces of tiie non-stretchable portions A1 and A2, each releasing agent layer 3 is provided. By tiie existence of the re- 
peelable pressure-sensitive adhesive layer 6, tiie fixing tape can be tenporarily stuck to an article before use and at 

20 use. tiie tape is released from the article and can be re-adhered. 

Fig. 21 is a cross sectional view showing still other emtxxliment of the expandable fixing tape of tiie present inven- 
tion and the tape is corrposed of a base material wherein both the end portions thereof are substantially non-sfretch- 
able portions A1 and A2 having a thick thickness and tiie central portiori between the non-stretchat)le portions is an 
expandable portion B having a thin thickness, and on one surges of each of the non-staretchable portions A1 and A2 is 

25 formed a pressure-sensitive adhesive layer 2. Furthermore, on tiie pressure-sensitive adhesive layer 2 of tiie non- 
sti'etchable portion A1 is formed a release tape C composed of a base material 7 having formed one surface thereof a 
pressure-sensitive adhesive layer 2 such tiiat tiie pressure-sensitive adhesive layer 2 formed at the non-stretchable por- 
tion A1 of the f ixing tape of this Invention is in contact with tiie base material 7 of the release tape C. The release tape 
C is for protecting the surface of tiie pressure-sensitive adhesive layer 2 before using the fixing tape, and the release 

30 tape C can be fixed to an article together with the fixing tape of tiiis invention via the pressure-sensitive adhesive layer 2. 
In the embodiment shown by Rg. 22, tiie release tape C as shown in Rg. 21 has almost the same length as tiie 
base material so tiiat tiie release tape C can also protect tiie pressure-senative adhesive layer 2 fomned at tiie non- 
stretchable portion A2 togetiier witii the pressure-sensitive adhesive layer 2 formed at tiie non-st-etchable portion A1 . 
Also, on the portion of the base material 7 of the release tape C. which is brought into contact with tiie pressure-sensi- 

35 tive adhesive layer 2 formed at the non-stretchable portion A1 , Is formed a releasing agent layer 8 such tiiat tiie release 
tape can be re-released, and on tiie portion of tiie base material 7, which Is brought Into contact with tiie pressure-sen- 
sitive adhesive layer 2 formed at the non-stretchable portion A2. is not formed a releasing agent layer. The portion of 
the release tape C is adhered and fixed to the fixing tape of the present invention. By employing the foregoing construc- 
tion, there is an effect of absorbing the step gap formed in the case of winding the fixing tape of the present invention 

40 togetiier witii the release tape C in a roll form. 

In tiie present invention, by temporarily joining the lower surface of tiie expandable portion B of the fixing tape 
folded In a Z-form as shown in Rg. 1 and Rg. 1 4 to tiie Inside surface of the non-stretchable portion A2 facing the fore- 
going lower surface, it is possit)le that the Z-form is not open^ before using the fixing tape. There is no particular 
restriction on tiie temporary joining means J. but they can be temporarily stuck to each otiier by. e.g.. a heat seal, a hot 

45 melt series, melt blow type, or fibrous pressure-sensitive adhesive or adhesive, and an embossing system by press. 
There is no particular restriction on each part of tiie expandable fixing tape of tiie present invention as long as tiie 
tape has tiie characteristics descnl>ed above. 

As the base material, pdyolef in series plastic f ilrrts such as polypropylene, polyethylene, etiiyienepropylene rubber, 
or a mixture thereof, eto.; and elastomer fOms such as polystyrene series films, polyester series films, uretiiane series 

so films, eto.. can be preferably used singly or as a mixture thereof. The base material composed of tiie non-stretchable 
portion and tiie expandable portion can be prepared by an extrusion molding method by a T die, an inflation, etc., 
although tiie method is not limited to these methods. 

As the substantially non-stretohabie portion, a polyolefin type plastic f flm is preferably used, and examples thereof 
include polypropylene and a blend of polypropylene and polyethylene. Furtiiermore, tiie expandable portion described 

55 below can be converted into a substantially non-stretchable portion by laminating tiie expandable portion witii a non- 
sta-etchable material such as polypropylene, polyethylene terephthalate, an etiiylene-viriyl acetate copolymer, and a 
paper onto the expandable portion (Fig. 4) or by impregnating the expandable portion with the foregoing non-stretcha- 
ble material (Rg. 13). 

Also, as tiie expandable portion, a material substantially not showing stretch back (shrinkage after expanding) is 
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preferred and a material becoming a string for by necking may be used. As the material, in particular^ polyolefin series 
plastic films such as random polypropylene, low-density polyethylene, linear low-density polyethylene (L-LOPE). etc.. 
are preferably used singly or as a blend thereof. Furthermore, styrene series, polyester series and urethane series elas- 
tomer films, and woven fabrics or nonwoven fabrics made of fibers of these polymers are also preferabia 
5 The base material composed of the substantially non-stretchable portions and the expandable portion can be 
obtained by a method of forming a composite type material by the impregnation and lamination of the foregoing mate- 
rials or can be obtained by a co-extrusion method. From the point of the productivity, a co-extruston type method Is par- 
ticulariy preferred. 

In the present invention, when the substantially non-stretchable portions A1 and A2 and the expandable portion B 
10 of the base material 1 are, for example, integral molded as shown in Rg. 9 by a prof fle extmslon method in a width direc- 
tion, it is preferred that the structure of the bonded portion of them is the structure that the non-stretchable portion A1 
or A2 is bonded to the expandable portion B each other in a wedge form as shown in Fig. 23 or the structure that at 
least one portion is overlapped the other portion as shown in Rg. 24 from the point of the strength. By employing such 
a structure, the contact area of the interface between the non-stretchable portion A1 or A2 and the expand^le portion 
15 B can be increased, which gives the effect that the concentration of stress can be reduced. Furthermore, the structure 
of Rg. 23 is a particularly preferred structure in a construction of a fracture mode in which after expanding the expand- 
able portion B, the overlapped portion is expanded a little, and then, the non-stretchable portion A1 or A2 is expar^ded. 

Also, there is no particular restriction on the matericd for the pressure-sensitive adhesive layer, there are. for exam- 
ple, a rubber series material and an aaylic material. Furthermore, tiiere is no particular restriction on the material for 
20 the releasing agent layer, tiiere are a silicone series material, a non-silicone series material (tong chain alkyl series 
materials, etc.). etc. 

In the case of using the expandable fixing tape of the present invention, the non-stretchable portion A2 Is fixed on 
. the surface of, for example, a diaper E witii the pressure-sensitive adhesive layer 2 as shown in Rg. 26 and in the case 
of treating rounding tiie diaper after using the diaper as shown in Rg. 27, the non-stretchable portion A1 is pulled out, 
25 the expandable portion B is expanded as shown in Rg. 2 and tiie fixing tape can be fixed to the rounded diaper E. 

Also, tiie expandable fixing tape of the present Invention can be used as the type where the non-stretchable portion 
A1 is not pressure-sensitive and does not have a fixing means, tiiat is, after winding tiie expandable portion B around 
an article, the fixing tape can be fixed by putting in the non-stretchable portion A1 as shown in Fig. 28. 

Also, the expandable fixing tape of tiie present invention can be used for a package of a bag (Fig. 29) or for a pack- 
so age of a box (Rg. 30). 

Then, the present invention is described practically by the following examples. 

Example 1-1 

35 As a central portion, linear lowndensity polyetfiylene was used, as botii end portions, a blend of polyethylene and 
polypropylene (30/70 by weight) was used, and a base material film (1 60 mm widtti) composed of tiie central portion (= 
expandable portion) (60 mm widtii. 50 >im tiiickness) and botti end portions (« substantially non-stretchable portions) 
(50 mm width, 60 ^m thickness) was obtained by a co-extrusion method at a temperature of from 160 to 200 ^C. 
On botii the end portions (^substantially non-stretchable portions) of the base material film was coated a rubber 

40 series pressure-sensitive adhesive at a tiiickness of 40 ^m, on tiie base material portion in contact with tiie pressure- 
sensitive adhesive was coated a releasing agent, and tiie base material film was folded in a Z-fbrm as shown in Fig. 1 
to provide a sample of the f ixing tape of tiie present invention. 

Example 1-2 

45 

Linear low-density polyetiiylene was extruded at a temperature of from 1 60 to 200*^0 to okrtain a film having a widtii 
of 160 mm and a thickness of 1 00 \ur\. Then, on both tiie end portions of the film was provided each of polyester films 
having a widtii of 50 mm and a thickness of 38 \Lm with a pressure-sensitive adhesive as substantially non-stretchable 
portions to provide a base material film. On tiie substantially non-sf etchak^e portions was formed each of acrylic pres- 
50 sure-sensitive adhesive layers having a thickness of 40 fun and the base material film was folded in a Z-fbrm as shown 
in Rg. 4 to provide a sample of tiie fbdng tape of tiie present invention. 

Example 1-3 

55 Both tiie end portions of a urethane-made nonwoven fabric (160 mm width, basis weight 80 g/m^) were impreg- 
nated with an ethylene-vlnyl acetate copolymer (50 mm widtii) to form substantially non-stretchat>le portions. On the 
non-stretchable portions was coated each of rubber series pressure-sensitive adhesive at a thickness of 40 ^m to pro- 
vide a sample of the fixing tape of the present invention as shown in Rg. 13. 
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A fixing tape was prepared in the same manner as Example M except that the total thickness of the base material 
fiim was changed to 300 |im. 

CorTParative Example 1-2 

A fixing tape was prepared in the same manner as Example 1>2 except that the central portion and both the end 
portions were all composed of linear low-density polyethylene (20 ^m thid^. 

ComparatlYe Example 1-3 

Both the end portions of a nylon-made nonwoven fabric (160 mm width, basis weight 80 g/m^) were coated with a 
rubber series pressure-sensitive adhesive having a thickness of 40 pm to provide a fixing tape. 

The properties of each portion of the fixing tape samples obtained in the examples and the comparative examples 
were measured according to the following methods under the conditions shown in Table 1 below. The results are shown 
in Table 1. 

Expandable Property of Exoandable Portion 

Each sample was expanded by Tensilon (universal tester) at a tensile speed of 300 mm/minute under an atmos- 
phere of 23''C. and the load (kg/25mm) at when the expandable portion had the length three times the initial length of 
the expandable portion (i.e.. at 200% expanding) was measured. 

DyifftilltY Of NQn-str^ghabl9 Pprlipn 

The non-stretchable portion of each sample was cut into 25 mm width, a load of 0.5 kg was hung in the perpendic- 
ular direction under the atmosphere of 23''C. and the length at that time was measured. The ductility was obtained as 
(times). 

L-t: Initial length; L^: Length after exparxling 

Each sample (initial length: a-i) was subjected to 200% expanding by Tensilon at a tensile speed of 300 mmAninute 
under the atmosphere of 23''C. After allowing to stand for 3 minutes, the force was released and the length of the sam- 
pie Oength: was measured. The permanent set was calculated by the following formula. 

(a2-a^)>^ix100(%) 

at: Initial length 

a2: Length measured after the force to expand the sample was released 
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Table 1 





Expandatdle Portion 


Non-8tretchat>le 
Portion 




|joad^){kg/25mm) 


Permanent Set^^ (%) 


Ductility^) (times) 


Example 1-1 


1.8 


60 


1.22 


Exanrple 1-2 


3.7 


70 . 


1.12 


Example 1-3 


0.8 


38 


1.75 


Comparative Example 1-1 


5.4 


82 


1.02 


Comparative Example 1-2 


0.8 


60 


4.54 


Comparative Example 1-3 


ruptured 


ruptured 


1.11 



IS V I I I ij 

Note) 

1) al 200% expanding 

2) at 200% expanding 

3) under the load of 0.5 kg/25mm 

20 

Monitor!^ 

Each of the samples of the fixing tapes obtained in the exanples and the comparative examples was practically 
used by 20 men and 20 women by the using method of rounding a paper diaper of an underpants type (as shown irt 
2S Fig. 26) and was evaluated in the terms of practical use. The results are shown in Table 2 below. 



Table 2 





Usability 


Fixability 


Roundability 


Others 


Total 
Evaluation 


Example 1-1 


A 


A 


A 


easily usable 


A 


Example 1-2 


A 


A 


A 


easily usable 


A 


Example 1-3 


A 


A 


A 


soft 


A 


Comparative Example 1-1 


C 


B 


C 


(a) 


C 


Comparative Example 1-2 


C 


C 


C 


(b) 


C 


Comparative Exanple 1-3 


c 


C 


C 


(c) 


C 



40 

Evaluation In the above table: 

A: Not less than 30 persons in 40 persons answered "good". 
B: From 1 0 to 29 persons in 40 persons answered "good". 
45 C: Less than 1 0 persons in 40 persons answered "good". 

(a) : K was not so easy to use because of being solid. 

(b) : It was too soft to be used easily. 

(c) : It was not so easy to use because it did not expand but cut. 

so 

Pre^nq 3trgnqth T^St Qf Ba?g Material 

Sarrples (width 25 mm), In which each of the structure of the bonded portion of the expandable portion and the 
non-stretchable portion of the base material used in Example 1-1 was changed as shown in from Fig. 23 to Rg. 25. 
55 were prepared. Each sample was subjected to a breaking test by Tensilon at a tensile speed of 300 mm^ninutes and a 
distance between chucks of 100 mm. The obtained results are shown in Table 3. 
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Tables 





Rg.23(a) 


Fig.23(b) 


Fig. 24 


Rg.25 


Overlapped Portion 


Bolti sides 2.0 mm 


Both sides 1 .0 mm 


One side 0.5 mm 


none 


Breaking Strength (kg/25mm) 


3.8 


3.0 


2.8 


1.5 


Breaking Mode 


(P) 


(Q) 


(Q) 


(R) 



10 (P): After the non-stretchable portion expanded a little, the sample was broken. 
(Q): After the bonded portion expanded, the sample was broken. 
(R): The sample was cut at the bonded portion. 

From the results, it can be seen that when the overlapped portion of the bonded portion of the expandable portion 
IS and the non-stretchat)l6 portion is at least 0.5 mm. the bonded portion has a sufficient breaking strength. The length of 
the overlapped portion means the length of the overlapped portion in the lengthwise direction of the tape. 

in the following examples, the base materials were all produced by a T<lle extrusion method. The melt flow rate 
(MFR) of polypropylene and polyethylene were measured at 230''C and 190*'C. respectively, according to ASTM-0- 
1238. 

20 

Examole 2-1 

Using a blend of polypropylene (density 0.89 g/cm^, MFR 6.0 g/10 minutesVpolyethylene (density 0.92 g/cm^. MFR 
9.0 g/10 minutes) = 80/20 by weight a base material of 50 mm width composed of non-stretchable portions (thick layer 
2ff portions) having a thickness of 120 fun and a v^dth of 50 mm and an expandable portion (thin layer portion) having a 
thickness of 60 pin (50% of tiie thickness of the non-stretchable portions) and a width of 50 mm was obtained. 

Both the end portions (non-stretchable portions) of the base material were coated wtth a rubber series pressure- 
sensitive adhesive at a thickness of 40 ym, the basQ material portion in contact with the pressure-sensitive adhesive 
was coated with a releasing agent, and the base material was folded in a Z-form as shown in Fig. 1 4 to provide a sample 
30 of the fixing tape of tiie present invention. 

Example 2-2 

Using a blend of polypropylene (density 0.89 g/cm^, MFR 6.0 g/10 minutes)/linear low<lensity polyethylene (den- 
55 sity 0.93 g/cm^, MFR 2.1 g/10 minutes, Ultzex 2520F, trade name, made by Mitsui Petrochemicai Industries, Ltd.) = 
60/40 by weight, a base material composed of non-stretchable portions (thick layer portions) having a thickness of 140 
\im and a width of 50 mm and an expandable portion (ttiin layer portion) having a tiiickness of 70 ^m (50% of the thick- 
ness of the non-stretchable portions) and a width of 50 mm was obtained. Thereafter, by following the same procedure 
as in Example 2-1 except for using the base material, a fixing tape of tiie present invention was obtained. 

40 

Comparative ^mplQ 2-1 

Using polypropylene (density 0.89 g/cm^, MFR 6.0 g/10 minutes), a base material composed of non-stretchable 
portions (tiiick layer portions) having a tiiickness of 300 ^m and a width of 50 mm and an expandable portion (tiiin layer 
4S portion) having a tiiickness of 1 50 |im (50% of tiie non-stretchable portions) and a widtii of 50 mm was obtained. There- 
after, following the same procedure as in Example 2-1 except for using the base material, a sample of a fixing tape 
was obtained. 

Comparative Example 2-2 

so 

Using SEBS (styrene-etiiylene-butylene-styrene) having a density of 0.89 g/crrP and a MFR of 9.5 g/10 minutes 
(Tuftec H1052 made by Asahi Chemical Industry Co.. Ltd.), a base material composed of non-stretchable porions (thick 
layer portions) having a thickness of 1 50 and a width of 50 mm and an expandable portion (thin layer portion) having 
a tiiickness of 70 |im (47% of the thickness of tiie non-stretchable portions) and a widtii of 50 mm was obtained. There- 
55 after, by following tiie same procedure as in Example 2-1 except for using the base material, a sample of a fixing tape 
was obtained. 
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Cffmparetivg Example g-.3 

Using linear low-density polyethylene (density 0.92 g/cm^. MFR 1.0 g/10 minutes; Afinity EG8100, trade name, 
made by Dow Chemical Japan Co.). a base material composed of non-stretchable portions (thick layer portions) having 
5 a thickness of 1 00 |iin and a width of 50 mm and an expandable portion (thin layer portion) having a thickness of 50 iim 
(50% of the thickness of the non-stretchable p(Mlions) and a width of 50 mm was obtained. Thereafter, by following the 
same procedure as in Example 2-1 except for using the base material, a sample of a fbdng tape was obtained. 

10 

Using the same blend for the base material in Example 2-2. a base material composed of non-stretchable portions 
(thick layer portions) having a thickness of 90 |im and a width of 50 ^m and an expandable portion (thin layer portion) 
having a thickness of 85 }im (94% of the tiiickness of the non-stretchable portions) and a width of 50 mm was obtained. 
Thereafter, by following tiie same procedure as in Example 2-1 . a sample of a fixing tape was obtained. 
IS The properties of each portion of the fixing tape samples obtained in Examples 2-1 and 2-2 and Comparative 
Examples 2-1 to 2-4 were measured by the following methods under the conditions shown in Table 4 below and the 
results are shown in Table 4. 

20 

Each sample was cut into a width of 25 mm and a lengti^ of 40 mm. a load of each weight was hung in the perpen- 
dicular direction under the atmosphere of 23*'C, and the length (mm) at that time was measured and designated as L^. 
TTie value given by 1^/40 (times) was shown in Table 4. 

25 Pfflrynftnyit Set 

Each sample (25 mm width, 40 mm length) was subjected to 200% expanding by Tensilon at a tensile speed of 300 
mm/minute under tiie atmosphere of 23*'C. after allowing to stand the system for 3 minutes, the force was released, and 
after 3 minutes, tiie length of the sample was measured and designated as L2. TTie permanent set given by (L2 - 40)/40 
30 X 100 (%) was shown in Table 4 below. 



Table 4 





Thin Layer Portion 


Thick Layer 
Portion 




Ductility^ ^ (times) 


Permanent Set^^ (%) 


Ductility^) (times) 


Example 2-1 


4.5 


40 


1.2 


Example 2-2 


5.2 


60 


1.4 


Comparative Example 2-1 


1.9 


75 


1.0 


Comparative Example 2-2 


5.0 


10 


1.4 


Comparative Example 2-3 


8.1 


65 


3.6 


Comparative Example 2-4 


4.0 


60 


1.5 



Note) 

1) under the load of 1.5 ko/25 mm 

2) at 200% expanding 

3) under the load of 1 kg/25 mm 



50 

Monitor Test 

Each of the fixing tape samples in Examples 2-1 and 2-2 and Comparative Examples 2-1 to 2-4 was fixed to a 
paper diaper of an underpants type. 20 men and 20 women made a work of rounding tiie paper diaper of an underpants 
55 type, expanding each fixing tape sample and fixing the sample to evaluate the practical usability under tiie following 
standards. 

A: Not less tiian 30 persons in tiie 40 persons answered "good". 
6: From 10 to 29 persons in tiie 40 persons answered "good". 
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C: . Not more than 9 persons in the 40 persons answered "good". 

With respect to the evaluation of release of tape, the actual number was noted. 
The results obtained are shown in Table 5 below. 

Tables 





Expandability 


Fixability 


Roundability 


Usabtltty 


Release 
of Tape 


Total 
Evaluation 


-Ex2-1 


A 


A 


A 


(P) 


0/40 


A 


Ex.2-2 


A 


A 


A 


(P) 


0/40 


A 


CE.2-1 


C 


B 


C 


(q) 


2/40 


C 


CE.2-2 


B 


C 


B 


(r) 


19/40 


C 


CE.2-3 


A 


A 


A 


(P) 


15/40 


C 


CE.2-4 


A 


C 


B 


(s) 


23/40 


C 


Note) 

Ex.: Example; CE.: Conriparative Example 

(p): Easily usable: (q): Solid 

(r): Reluctant to use; (s): Reluctant to fix 



As described above, since the expandable fixing tape of the present invention can be easily expanded by a weak 
25 force at use and the expanded portion is reluctant to shrink, the fixing tape has the advantages that articles having var- 
ious surrounding lengths can be packed with the fixing tape by rounding each article and fixing the tape to the rounded 
article, and further the length of the fixing tape can be desirably controlled for packaging. 

While the invention has been described in detail with reference to specific embodiments, it will be apparent to one 
skilled In the art that various changes and nrxxilfications can be made to the invention without departing from its spirit 
30 and scope. 

Clainis 

1. An expandable fixing tape comprising: 

55 a base material composed of an expandable portion and a substantially non-stretchable portion, and 

a fixing, means provided on at least one non-stretchak)le portion which is present on at least, one end of the 
t>ase material. 

wherein the expandable portion exhibits a load (tension) of not more than 5.0 kg/25 mm when it Is subjected 
to 200% expanding and a permanent set of not less than 30% under the condition of 200% expanding, and 
40 the substantially non^tretchable portion has a ductility of less than twice under a load of not more than 0.5 

kg/25 mm. 

2. The expandable fixing tape of claim 1 . wherein both the end portions of the base material are the substantially non- 
stretchable portions, the central portion thereof is the esq^andable portion, and a fixing means is formed on the non- 
45 stretchable portion(6) at both the end portions or one end portion of the base material. 

3. The expandable fixing tape of claim 1, wherein the fixing means is a pressure-sensitive adhesive or a fastening 
means. 

so 4. The expandable fixing tape of daim 1 , wherein the fixing tape is fokled at least once. 

5. The expandat)le fixing tape of daim 4. wherein the fixing tape is foUed in a Z-form or a V-form. 

6. The expandable fixing tape of claim 4. wherein the folded state of the fixing tape is maintained by a temporary join- 
ss ing means. 

7. The expandable fixing tape of daim 1. wherein both the end portions of the base material are substantially non- 
stretchable portions, the central portion thereof is the expandable portion, and the thickness of the expandable por- 
tion is thinner than the thickness near the boundary of the non-stretchaUe portion and the expandable portion. 



13 



EP0 752 239A1 



8. An expandable fixing tape comprising: 

a base material composed of an expandable portion, which is a thin layer portion having a thin thickness, at 
the central portion in the lengthwise direction and substantially non-stretchable portions, which are thick layer por- 
tions having a thick thickness, at both the end portions. 

a fixing means provided on at least one non-stretchable portion which is present on at least one end of the 
base material. 

wherein the expandable portion can be expanded to tiie length of at least three times under a load of 1.5 
kg/25 mm and has a permanent set of at least 30% under the condition of 200% expanding, and 

tiie thickness of the expandable portion is not more than 90% of the thickness of the non-stretchable portion. 

9. The e}9)andable fixing tape of claim 8. wherein the substantially non-stretchable portions, which are thick layer por- 
tions, of the base niaterial have a ductility of less than twice under a load of 1 kg^5 mm. 

10. The expandable fixing tape of claim 8. wherein ttie fixing means is a pressure-sensitive adhesive or a fastening 
means. 

1 1 . The expandable fixing tape of daim 8, wherein the fixing tape is folded at least once. 

1 2. The expandable fixing tape of claim 1 1 , wherein the fixing tape is folded in a Z-form or a V-form. 

1 3. The expandable fixing tape of claim 1 1 . wherein the folded state of the fixing tape is maintained by a temporary join- 
ing means. 
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Fig. 1 
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Fig. 4 
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Fig. 7 
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Fig. 9 
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Fig. 12 




Fig. 13 
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Fig. 16 
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Fig. 20 
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Fig. 23 
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Fig. 25 



Fig. 26 
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Fig. 27 
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